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Scientific Career (Education and 
Employment)
1981-87 University College London
1987-88 NIST (Gaithersburg)
1988-91 BP (Sunbury)
1991-93 NIST (Gaithersburg)
1993-98 University of Idaho
1998-2014 Schlumberger 
(Cambridge, Ridgefield, Sugar 
Land)
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Scientific Career (Scientific 
Community)
• International Association of 
Transport Properties
• International Association of 
Chemical Thermodynamics (Chair 
2008-2014)
• International Union of Pure & 
Applied Chemistry (Fellow)
• Royal Society of Chemistry 
(Fellow)
• Journal of Chemical 
Thermodynamics (Editor 2002-
2005)
• Journal of Chemical & 
Engineering Data (Associate 
Editor 2005 – 2012)
University College London
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• BSc in Chemistry, 1st Class (1984)
• PhD (1988)
• PhD advisor Michael Ewing
• Thesis title: “Thermophysical
Properties from the Speed of Sound”
• Two sub-themes:
• organic vapors at low reduced 
temperatures and low pressures 
(< 0.1 MPa)
• gases at high pressures (up to 
7 MPa)
Heat Capacities & Acoustic Virial Coefficients of Organic Vapors
• Interest in properties of organic vapors at low 
reduced temperatures
• Conditions under which pVmT measurements 
were unreliable because of sorption errors
• Speed of sound ⇒ perfect-gas heat capacity 
and acoustic virial coefficients
• Acoustic virial coefficients ⇒ ordinary virial
coefficients
• Requires sound-speed measurements at low 
pressures: spherical resonators are the ideal 
tool
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Second Acoustic Virial Coefficients of C4 and C5 Alkanes
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Speed of Sound and Second Virial Coefficients of Methanol
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High-Pressure Spherical Resonator
• First application of spherical 
resonator at “industrial” high 
pressure
• Designed and built at UCL in Tony’s 
PhD project
• Applied to argon, compressed air, 
methane and a natural gas at 
pressures up to 7 MPa
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High-Pressure Speeds of Sound
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Footprints: UCL
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NIST
• 1987-88 Guest Scientist
• developed and applied spherical-resonator apparatus to determine thermophysical
properties of refrigerant working fluids
• microwave measurements of thermal expansion of a spherical resonator for primary 
acoustic thermometry
• 1991-93 Research Chemist
• developed and applied RF cavity resonator for measurements of fluid relative 
permittivity, phase boundaries and densities
• measured static relative permittivity of water
• measured dipole moments and vapour pressures of refrigerant working fluids
Working with: Mike Moldover, Anneke Levelt-Sengers, Jim Mehl, Keith Gillis, Graham 
Morrison, Lloyd Weber, Jan Sengers (University of Maryland) Diego Fernández and 
others. 
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Thermodynamic Properties of Refrigerant Working Fluids
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• Spherical acoustic resonator used to 
measure sound speeds in gas phase
• Perfect-gas heat capacity and second 
and third acoustic virial coefficients 
obtained
• Square-well potential models used to 
extract ordinary second and third virial
coefficients
• Three papers: R134a, R123, R141b
“He was a remarkably productive scientist and
an energetic and enthusiastic collaborator.”
- Mike Moldover
Primary Acoustic Thermometry
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• Acoustic and microwave resonances
• T0 = temperature of the triple point of water
• Triple point temperatures of Hg and Ga 
measured
• T – T90 measured between (217 and 303) K
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Application of RF Cavity Resonators
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LCεfπ r0 /12 ≈ C2H6 + CO2 Near-Critical Behaviour
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Static Relative Permittivity of Water at Ambient Pressure
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• Precision concentric-cylinder capacitor
• LCR meter and transformer bridge for 
capacitance measurements
Vapour Pressure Measurements
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Vapour Pressure of R134a
Adapting Acoustic Resonators for Difficult Fluids
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Footprints: NIST
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BP Research Sunbury
• 1988-91 Petroleum Engineer
• developed state-of-the-art measurement system for reservoir-fluid thermodynamic 
properties
• managed fluid-density measurement section
• established university collaborations, especially Danish Technical University for 
microwave measurements of phase behaviour of well-head fluids
Working with: Len Toczylkin, Erling Stenby (DTU) Mikael Frorup (DTU) and others. 
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Piezometer/Pycnometer for HP Density Measurements
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Systems:
• Water (validation)
• Octane
• Condensate fluids
• Crude oils
Pressure up to 35 MPa
Footprints: BP Research
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Center for Applied Thermodynamic Studies (CATS)
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• 1993-98 Assistant Director and Research Scientist
Affiliate Professor of Chemical Engineering
Adjunct Professor of Mechanical Engineering
• determining thermodynamic properties from the speed of sound
• developing electro-acoustic transducers for adverse environments
• measuring speed of sound (spherical resonator) and relative permittivity (RF re-
entrant cavity) of compressed natural gases
• correlation of thermophysical properties
• work on thermophysical-properties electronic database
Working with: Dick Jacobsen, Eric Lemmon, Steve Penoncello, Steven Beyerlein, Reid 
Miller (Washington State University), James Hill and others. 
Dual Spherical-Resonator Apparatus
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“Tony was the driving force in the establishment of the first 
significant experimental program in the Center for Applied 
Thermodynamic Studies (CATS) at the University of Idaho 
in the early 1990s.”
- Steve Penoncello
Thermophysical-Property Formulations
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“Tony was always a little bit nuts. Sometimes when we would talk an idea would hit 
him, and he would get extremely excited and try to implement the idea right away.”
- Eric Lemmon
J. Phys. Chem. Ref. Data (2000), 29, 1-39
Int. J. Thermophys (1995), 16, 519-531
Collaboration with the Gas Research Institute
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“Perhaps his most challenging project while he was with us at CATS one year was the
collection of incredibly accurate property data in a laboratory in Chicago using
instrumentation and sensors controlled remotely by a computer in his laboratory in
Moscow, Idaho. At the time, this was considered a rather remarkable accomplishment.”
- Dick Jacobsen
CATS GRI
Footprints: CATS
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Schlumberger
• 1988-2000 Research Scientist
Schlumberger Cambridge Research, Cambridge, UK
• 2000-2002 Senior Research Scientist
Schlumberger-Doll Research, Ridgefield, Connecticut
• 2002-2004 Principle Research Scientist
Schlumberger Cambridge Research, Cambridge, UK.
• 2004-2007 Principle Research Scientist
Schlumberger Technology Corporation, Sugar Land, Texas
• 2007-2014 Scientific Advisor
Schlumberger Technology Corporation, Sugar Land, Texas
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External Collaborations
• Southampton University, UK (Bill Wakeham, Alistair Fitt)
• mathematical modelling of complex MEMS oscillators for fluid-property measurement
• University of Canterbury, New Zealand 
(Ken Marsh)
• design and application of vibrating-wire viscometers
• University of Western Australia
(Eric May, Ken Marsh)
• measurements of relative permittivity
• viscosity measurements
• Imperial College London, UK (Martin Trusler)
• ultrasonic sensors for sound-speed measurements in reservoir fluids
• design and application of vibrating-wire viscometers
• testing of MEMS physical-property sensors at reservoir conditions
2819th Symposium on Thermophysical Properties, Boulder CO, 21-26 June 2015
Vibrating-Wire Viscometers
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“Tony would never fly on an Airbus on a long haul.” - Ken Marsh
Instrument Development and Application
• Tony worked with Schlumberger and 
collaborated with Ken Marsh, Eric May and 
me on various related projects
• Tony contributed especially to the 
development of compact viscometers with the 
wire fixed at both ends
• Validated such instruments for measurements 
over several orders of magnitude in viscosity
• Identified centreless-ground tungsten wire as 
the material of choice to enable absolute 
measurements of viscosity
• Developed and tested a downhole version
of the device, suitable for deployment in a
wireline tool
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Footprints: Schlumberger Years
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Journal Editor: JCT 2002 - 2005
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“Tony has played a leading role in guiding the Journal through a period of very 
rapid change.”
“Tony has worked hard to maintain the special character of JCT and ... to ensure 
consistent standards of nomenclature and style ...”
“Tony has been very active in encouraging new authors from less tradition fields 
to publish in the Journal.”
- Ron Weir and Martin Trusler, Editorial, 2005
Journal Editor: JCED 2005 - 2012
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“Tony was the most solid, dependable, hard-working person I've known. I
tremendously appreciated his honesty, candour and superb judgement. He was
an absolutely delight to have as an Associate Editor of JCED.”
- Joan Brennecke
“For 8 years when he was Associate Editor of JCED, we would have long phone
talks about the foibles of authors and reviewers .... they were an avenue to
relieve our frustrations with the world in general.”
- Ken Marsh
Authorship Projects
A few examples ....
1. Experimental Thermodynamics Vol. VI: Measurement of the Thermodynamic 
Properties of Single Phases , ed. A.R.H. Goodwin, K.N. Marsh and W.A. 
Wakeham (2003)
2. Experimental Thermodynamics Volume VIII: Applied Thermodynamics of 
Fluids, ed. A.R.H. Goodwin, J.V. Sengers and C.J. Peters (2010)
3. Experimental Thermodynamics Vol. IX: Advances in Transport Properties of 
Fluids, ed. A.R.H. Goodwin, K.N. Marsh and W.A. Wakeham. (2014)
4. Commonly asked questions in thermodynamics, M.J. Assael, W.A. Wakeham, 
A.R.H. Goodwin, S. Will (2011)
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“I worked with him on at least three ... In every case, this work revealed the 
whole spectrum of Tony’s character from total impatience with authors who 
‘could not explain anything to anyone’ to immense patience with somebody 
he felt was trying hard but not understanding the issues.”
- Bill Wakeham
Authorship and IUPAC
“Again Tony was everywhere in this work because he was the editor on behalf of 
IUPAC and the person responsible to IUPAC for ensuring adherence to 
nomenclature and symbolism rules for IUPAC.  The latter role has usually been 
the most  hated part of the IUPAC process and yet Tony manipulated both IUPAC 
and the editors/authors to achieve immensely quick results.”
“Not only was he doing this selflessly but also with a deep understanding of the 
science and the bureaucracy of the IUPAC  system.”
“... a three day sojourn during which we were locked away from civilisation and 
we simply rewrote the texts that we did not like.  It was very much a replay from 
an ancient time of Monks writing illuminated texts, although how much illumination 
we added is debatable.”
- Bill Wakeham
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IUPAC
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Participants of the Task Group meeting
for IUPAC project 'XML-based IUPAC
standard for experimental and critically
evaluated thermodynamic property data
storage and capture'.
Prof. W. A. Wakeham, Dr. A. R. H.
Goodwin, Dr. A. I. Johns; Dr. M. Satyro,
Dr. D. Lide, Dr. M. Frenkel, Dr. M.
Schmidt, Prof. K. N. Marsh, Dr. J. W.
Magee, Dr. J. H. Dymond
“I found it fascinating that Tony’s deep and profound understanding of
thermodynamics never impacted his unassuming personality, and his dry (and,
commonly, self-deprecating) sense of humor ...”
- Michael Frenkel
IACT: Chair 2008-14
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Photo was taken on 1 August, 2010, the opening ceremony of 21st ICCT at Tsukuba, in the 
presence of the Emperor and Empress of Japan.
“A nice-looking representative of our community, competitive to the Japanese Emperor and 
Empress!” - Kazuya Saito
Coauthors
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From his Closest Collaborators
“I always admired Tony’s ability to combine rigour and pragmatism in exactly the 
right proportions. ... He knew the value of hard work and a good time, and was 
always very generous in helping those around him to do both”
– Eric May
[Tony] “ranks among the very best of this group in ambition, hard work, and talent 
for laboratory work. He is distinguished from the group by his preference and 
intuition for practical, engineering-oriented problems.”
– Mike Moldover
“Tony was an experimentalist extraordinary. He had a complete grasp of the 
theory of the measurement technique, ... designed the apparatus in detail, ... 
analysed any problems and then finally made it work to give results of the highest 
quality. He did this not once but many times.”
- Ken Marsh
“Although in many ways Tony lacked patience and was ever eager to progress 
rapidly, this never compromised the integrity of what he did.”
– Bill Wakeham
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Anthony Robert Holmes Goodwin
1961 – 2014
